Age-related changes of forkhead transcription factor FOXO1 in the liver of senescence-accelerated mouse SAMP8.
SAMP8 exhibits accelerated aging and a short lifespan. Insulin-like growth factor-1 receptor (IGF-1R)/FOXO pathway is associated with aging. Phosphorylation of IGF-1R, Akt, and FOXO1 was found to be increased during aging in the liver of SAMR1 normal aging mice. However, significant decreases in the phosphorylation of IGF-1R and Akt were observed in the liver of SAMP8 during aging compared with that in SAMR1, whereas phosphorylation of FOXO1 was markedly increased with age in SAMP8. In addition, the protein level of FOXO1 was decreased with age in SAMP8. Protein phosphatase 2A (PP2A) directly dephosphorylates FOXO1. Significant reduction of PP2A activity was observed in the liver nucleus of SAMP8. These results suggest the possibility that the increased FOXO1 phosphorylation might occur by the decreased activity of PP2A, resulting in the decrease in the protein level of FOXO1 in SAMP8. Furthermore, FOXO1 regulates longevity and the expression of antioxidant enzymes such as Mn-SOD and catalase. The expression of Mn-SOD and catalase was significantly decreased in the liver of SAMP8. Therefore, it is possible that the elevation of phosphorylated FOXO1 level with age causes a short lifespan in SAMP8.